Objectives: Pharmacovigilance in Pakistan needs robust preference in terms of implementation and consistent movement of structured approaches. The objective of this study is to explore the knowledge, attitude and barriers towards adverse drug reaction (ADR) reporting among physicians and pharmacists and to explore the encouraging factors of ADR reporting. Methods: The current research was a cross-sectional study design in which a pre-validated questionnaire was administered to physicians and pharmacists in Abbottabad, Pakistan. The study was conducted for two months from January 2016 to February 2016. Results: A total of 194 physicians and pharmacists responded with a response rate of 35.3%. All the respondents either strongly agreed or agreed that ADRs reporting is a part of their duty. Half of the respondents agreed that monitoring of drug safety is important. Around three quarters of respondents (74.2%) stated that they did not report ADRs due to unavailability of reporting forms while 70% cited lack of a proper pharmacovigilance center as one of the key barriers. Half of the respondents (52.2%) did not report due to their insufficient knowledge. A large majority (81.8%) said that they would report ADRs if there is pharmacovigilance center. On the point of incentives, opinion seems to be divided. Slightly less than half (47.8%) cited their wish to have few incentives while the remaining 52.2% either preferred to be neutral or disagreed. Conclusion: Based on the study findings, barriers were mostly related to general unfamiliarity with ADRs reporting guidelines and the non-existence of a pharmacovigilance center. It is highlighted that the regulatory body should carve a niche for a properly functional pharmacovigilance center and initiate educational programs for strengthening knowledge and attitudes towards ADR reporting.
Introduction
Whenever one discusses pharmacovigilance and principles of reporting it is impossible to ignore the thalidomide catastrophe. In fact, the thalidomide disaster after the Second World War was the main reason for the World Health Organization (WHO) to introduce the Program for International Drug Monitoring (PIDM), preferentially for early detection of ADRs. This activity is termed as pharmacovigilance and is known as, "science and activities related to the detection, assessment, understanding and prevention of adverse effects or any other possible drug-related problems" [1] . The WHO aims to strengthen this concept globally and thereby promotes pharmacovigilance at every country level and thus, 134 countries are working conjointly with the Monitoring Center, Uppsala, Sweden. The program not only enhances patient safety for the use of medicines but also gives information about the safe use of drugs and the prevention and treatment of any Adverse Drug Reactions (ADRs) [1] . ADRs occur during drug therapy and most of them are preventable with proper management [2, 3] . ADR monitoring is a vital task of the quality assurance department in developed nations [4] but unfortunately Pakistan has a limited accountability system for medicines. The actual number of deaths related to ADRs is not known due to an underdeveloped process of pharmacovigilance. A couple of hospitals practicing 'state of the art' pharmacy services-namely Aga Khan University Hospital and Dow University Hospital-are providing localized pharmacovigilance services. However, rationalized efforts are initiated for a pharmacovigilance center [5] . In this context, one cannot put aside the services of the Pakistan Pharmacist Federation, which initiated a campaign on the prerogative of the Health Department, Government of Punjab, Pakistan to establish pharmacovigilance centers, ADRs reporting, and Drug Information and Poison Control Centers at the provincial and hospital level [6] .
Pharmacovigilance is gaining momentum as a new aspect of pharmaceutical sciences and is critically important in public health and clinical practice. Underreporting of ADRs by health care professionals affects the public health domain [7] . Many factors are responsible for underreporting of ADRs. Inman has designated them as "seven deadly sins" comprised of: Financial incentives: Rewards for reporting; legal aspects: Fear of enquiry and prescribing data compilation; complacency: ADRs are well documented by the time a drug is promoted; diffidence: Only reporting ADRs that are surely caused by particular drug; indifference: Only a single case observed by me cannot improve medical knowledge; ignorance: Confidence that it is necessary to report serious and unexpected ADRs; and lethargy: Delay in reporting or lack of time to find a report card and other excuses [8] .
As per WHO standards, countries with the best reporting rates generate over 200 reports per 1,000,000 inhabitants per year. In Pakistan, with a population of over 200 million, at least 40,000 reports per year would be expected but this was not observed. In a recent declaration, the Drug Regulatory Authority of Pakistan (DRAP) announced the establishment of a National Pharmacovigilance Center to streamline unremitted monitoring of marketed medicines and therefore, better results can be foreseen in terms of reporting.
The participation of health care professionals in spontaneous reporting is expected to be improved by strengthening equally the intrinsic factors (knowledge, attitude and practices) and extrinsic factors (relationship between health professionals and their patients, the health system and the watchdogs) [9] . The knowledge and attitude of health care professionals are core factors that need extensive exploration in this regard. Therefore, the aim of the current research is to determine the knowledge, attitude and barriers towards ADRs reporting in the physicians and pharmacists of Abbottabad, Pakistan as well as to distinguish the factors that could strengthen reporting of ADRs.
Materials and Methods

Study Participants and Sampling
The sampling frame included all the physicians and pharmacists who were practicing in the Abbottabad KPK (Ayub Medical Complex, District Headquarters DHQ Abbottabad). Total numbers of physician and pharmacist data were obtained from the administration cell of Ayub Medical Complex and DHQ.
Study Design, Setting and Recruitment of Participants
The survey was conducted from 1 January 2016 to 29 February 2016 . A total of 194 physician and pharmacists responded to the study. A self-administered questionnaire was used. Self-administered instruments are most frequently used methods for collection of data in research, where respondents complete the questionnaires by themselves [10] . There are two types of self-administered questionnaires: supervised and unsupervised. The former involves people answering in the presence of the researcher and the latter permits the respondents to complete the questionnaires by themselves [11] . In the present study, the questionnaire was distributed among the eligible practicing physicians and pharmacists with an explanatory note stating the purpose of research. Two weeks after the distribution the principal investigator collected the questionnaires back.
The responders were assured of the confidentiality of their details and all forms were coded to ensure anonymity. No compensation was given to the respondents for their participation in the current research.
Development of the Survey Questionnaire
The initial research instrument was developed using information from the previously published literature in the area of ADR and ADR reporting, principally highlighting the attitudes, perceptions and barriers towards ADR reporting among physicians, pharmacists and other healthcare professionals [12] [13] [14] [15] [16] [17] . The questionnaire consisted of 43 items which cover the following areas of interest:
The first part consisted of 13 items which covered respondents' demographics, sources of information or reference materials available on pharmacies/clinics and continuous educational activity for healthcare professionals. These items were posed as either questions or multiple-choice options.
The second part consisted of 12 items exploring the respondents' attitudes towards reporting and the factors that either positively or negatively affect the respondents' attitudes. These items were worded as a series of statements and the respondents were asked to show their agreement or disagreement on a five-point. Likert scale (1 = "strongly agree," 2 = "agree," 3 = "neutral," 4 = "disagree" and 5 = "strongly disagree").
The third part consisted of 12 items which further explored the barriers for not reporting ADRs. These statements also adopted a five-point Likert scale format.
The fourth part of the questionnaire consisted of six items aimed at identifying the factors that possibly encourage and motivate the physicians and pharmacists to report ADRs. These items were also framed in a five-point Likert scale. All the items evaluated by the Likert scale were awarded both positively and negatively within each part to avoid acquiescence, affirmation or agreement bias [18] [19] [20] [21] .
Content and Face Validity
Prior to the survey, the questionnaire was piloted with a convenience sample of 20 respondents, who were excluded from the main study. This resulted in the adaptation of the phrasing of several of the questions and the reliability of the questionnaire was assessed using Cronbach's coefficient alpha [22] . The overall internal consistency of the instrument was 0.798.
Data Analysis
Data was analyzed using SPSS v23 (IBM, New York, NY, USA) and Microsoft Excel. Frequencies and percentages were expressed through descriptive statistics. Associations between the groups were examined by applying inferential statistics [23, 24] . Data which emerged from domains using the Likert scale as a measurement emerged as non-parametric data [25, 26] . However, the response categories in the Likert scale have a rank order but the intervals between values cannot be presumed equal [27] . Values of p < 0.05 considered statistically significant at confidence interval 95%.
Ethical Consideration
The study received exemption status from Research Committee of COMSATS Abbottabad, Pakistan. Participants were appraised about the nature of the study and informed consents were signed by the participants.
Results
Response Rate
During the period of two months from 1 January 2016 to 29 February 2016, a total of 194 physician and pharmacists responded to the study. The response rate based on the number of doctors (n = 467) and pharmacists (n = 82) in Abbottabad was found to be 35.3%. The response rate for physician was 29.1% while for pharmacist it was 56%. The total number of usable questionnaires were 182.
Demographics
The majority of the respondents were in the age group of 30 to 40 years old (n = 87, 47.8%) accounted as the biggest group. Majority of the respondents were physicians (n = 131, 72%) and were employees (n = 117, 64.3%). Most commonly used reference was British National Formulary (BNF) (n = 105, 57.7%) followed by Pakistan Drug Manual (n = 67, 36.8%). Only a very few (n = 10, 5.5%) used other sources of drug information. Detailed demographics are shown in Table 1 . 
Attitude towards ADRs Reporting
Respondents when asked whether reporting ADRs was a part of physicians' or pharmacists' duties and in response 73% (n = 96) of physicians agreed that ADRs reporting is part of a physician's duty and 76.4% (n = 39) of pharmacists also agreed that ADRs reporting is part of a pharmacist's duty. Statistically, there was a significant association between this statement and gender (p = 0.047) and age (p = 0.044) and greater association was noted in the male respondents of 30-40 years of age.
Half of the respondents 52.2% (n = 95) strongly agreed that the monitoring of drug safety is important. Respondents who were employees (p = 0.001) and in the age range of 30-40 years (p = 0.001) showed greater concern towards drug safety. Slightly less than half of the respondents (n = 87; 47.8%) expressed no need to report ADRs related to OTC products. Employees (p = 0.001) in between 30 and 40 years (p = 0.001) observed to have more significant opinions than other respondents. A large majority (n = 134; 73.6%) expressed their agreement towards the improvement of pharmacovigilance by delegating the responsibility to academia or pharmaceutical industry. This is more significantly observed in employees (p = 0.005) rather than managers or sole proprietors. Furthermore, nearly half of the respondents (n = 87; 47.8%) expressed the need to discuss ADR report with the physician or academician trained in this field. This is also significantly observed in employees (p = 0.001) of 30-40 years of age (p = 0.001). For detailed results please refer to Table 2 . It is necessary to confirm before reporting that an ADR is related to a particular drug.
4.
It is not necessary to report ADRs related to OTC products prescribed/dispensed in my clinic/pharmacy.
5.
It is important to report ADRs leading to hospitalization. 6.
It is important to report ADRs leading to a life-threatening situation. 7.
It is important to report ADRs leading to congenital abnormality. 8.
It is important to report ADRs leading to persistence disability or incapacity. 9.
It is important to report ADRs to answer the questions that may arise in my practice.
10.
Reporting of ADRs is important to show patients that their concerns are taken seriously. 11.
Moving the responsibility of pharmacovigilance scheme to pharmaceutical industry or academia will improve ADRs reporting. 12.
It is important to discuss ADRs with a physician and/or an academician trained in this aspect.
Barriers to ADRs Reporting
In this section, a total of 12 statements explored the barriers generally perceived by respondents in terms of ADRs reporting (Table 3) .
One of the main factors which strongly discouraged respondents (n = 182; 74.2%) from ADR reporting is the unavailability of reporting forms. On the contrary, in the presence of their availability, a majority (51.6%) expressed their inability to complete them as they were not aware about how to report. This is significantly observed in male (p = 0.001) employees (p = 0.006) within 30-40 years of age (p = 0.001). Refer to Table 3 for detailed results. * Reported responses were for all respondents; ** SD = Strongly disagree, D = Disagree, N = Neutral, A = Agree, SA = Strongly agree.
1.
Reporting forms are not available.
2.
I do not know where to report.
3.
Reporting is time consuming. 4.
All serious ADRs are detected before registration of drug. 5.
I do not report ADRs because I want to publish the case by myself. 6.
I fear to harm the confidence of my patients.
7.
Patients do not tell us about ADRs that they experience after medicine. 8.
I have insufficient knowledge in detecting ADRs. 9.
I do not know how to report ADRs. 10.
There is no pharmacovigilance/ADRs reporting center in Pakistan. 11.
I am not convinced that the ADRs are caused by the drug. 12.
I am unable to find which drug caused the ADR.
Factors Encouraging Physicians/Pharmacists towards ADR Reporting
In this section, a total of six questions were asked to identify the factors, which might encourage physicians/pharmacists to report ADRs (Table 4) . * Reported responses were for all respondents; ** SD = Strongly disagree, D = Disagree, N = Neutral, A = Agree, SA = Strongly agree.
1.
There is an obligation to do so.
2.
There are incentives.
3.
I see my colleagues doing so. 4.
I receive letters for reporting from relevant authorities. 5.
There will be a reporting center in our country. 6.
If there will be a toll -free number provided by relevant authorities.
More than three-fourth respondents (n = 149; 81.8%) stated that they would report ADRs if there is proper pharmacovigilance center in Pakistan. This showed statistical significance with respect to type of practice (p = 0.037) and age (p = 0.008) and greater association was noted among the managers of 30-40 years old. However, slightly less than of the respondents (n = 87; 47.8%) mentioned their interests to incentivize reporters and this was observed more significantly among the employees of 30-40 years of age (p = 0.001). whereas a large majority (81.3%) stated that they would be willing to report on the prompting of relevant authorities.
Discussion
In the current research a response rate of 35.3% was achieved. The study results demonstrate that a majority of the respondents have a positive attitude towards ADR reporting, even though a majority of them had never reported ADRs and this is in concordance with previously published research [28] [29] [30] . A majority of the respondents believed that the healthcare professional must be confident about the cause of ADR before reporting. These findings are consistent with the findings of previous studies [31] [32] [33] [34] . More than half of the respondents believed that ADRs associated with OTC products should be reported. Similar findings were reported for pharmacists [17] and for physicians [13, 35, 36] in other countries.
Several studies have been carried out in developed and developing countries to ascertain the implicating factors of non-reporting [12, 30, [37] [38] [39] [40] [41] . The current research highlighted numerous factors of ADR underreporting in Pakistan. The majority of the healthcare professionals believed that the inaccessibility of ADR reporting forms and the absence of a national pharmacovigilance center are major issues for non-reporting. A majority in the current research believed that they have insufficient knowledge in the detection of ADRs. The findings are similar to studies conducted in India and Spain in which lack of knowledge about the reporting system was cited as a prominent factor followed by Japanese research, which also reported inadequate understanding of pharmacovigilance [9, 39, 42] . More than half of the respondents did not know how and where to report ADRs, similar to a study conducted in Southeastern Europe [43] .
In this study, the majority of the respondents indicated that they would report if there was a proper pharmacovigilance center in Pakistan. More than half of the respondents indicated that their motivation to report would be increased if they received a letter from relevant authorities about reporting. This finding is similar to the findings reported in previous studies [14, 40, 43, 44] . A recently published study from Yemen highlighted intense evidence of the under-reporting of ADRs and likewise, pharmacovigilance center in Yemen is suggested to strategize their efforts for the improvement of awareness of healthcare professionals on harm and benefits of medicines [45] .
Last but not the least, another opinion of participants that is worth mentioning was about incentives. Slightly less than half agreed to have incentives for reporting ADRs while the remaining either preferred to be neutral or disagreed. This finding is in concordance with the recently published time series analysis from China, which advocated the effects of financial incentives on spontaneous ADR reporting [46] .
Among the few limitations attributed to the current research, one is the low response rate when compared to similar studies conducted globally [12, 14, 28] . This low response rate may be related to lack of time and interest among health care professionals. Moreover, it is reported previously in the literature that non-response bias is a less concerning factor in physicians presumably because they are thought to be consistent in their opinions about attitudes, views, training and behavior [47] .
Moreover, the current research is still valuable as even in developed ADR reporting cultures, few healthcare practitioners found to be engaged in ADR reporting and thus, this study shows a sizeable interest in pharmacovigilance and therefore, the views of participants involved in filling out the questionnaire are important.
Conclusions
The current research highlighted a lack of knowledge in terms of different aspects of pharmacovigilance but cited positive attitudes towards reporting. The barriers identified were a general unfamiliarity with ADRs reporting guidelines and therefore emphasis was placed on the need for a pharmacovigilance center. It is pertinent that regulatory bodies should launch a properly functioning pharmacovigilance center and arrange educational programs intended to intensify knowledge of ADR reporting. These goals can be achieved through cooperation with the local and/or international regulatory bodies involved in pharmacovigilance activities both at the academic and/or organizational levels.
